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Abstract 
Aim: The aim of this study was to test the association of contextual school and home 
environmental characteristics and individual factors with oral health-related quality of life 
(OHRQoL) in a representative sample of Brazilian adolescents and young adults.  
Methods: Individual-level data from 3854 15-19-year-olds who participated in the Brazilian 
Oral Health Survey were pooled with contextual city-level data. The dependent variable was 
the frequency of impacts of oral disorders on daily performances (OIDP extent), as a measure 
of OHRQoL. Contextual school and home environmental characteristics were categorized 
into three equal groups according to tertiles of the contextual variable¶s scores (low, moderate 
and high). Individual demographic, socioeconomic and oral clinical measures were the 
covariates. The association between contextual and individual characteristics and OIDP 
extent was estimated using multilevel Poisson regression models. 
Results: The mean of OIDP extent was 0.9 (standard error 0.1). Adolescents and young 
adults living in the cities with high levels of lack of security at school (RR 1.33; 95% CI = 
1.02-1.74), moderate levels of bullying at school (RR 1.56; 95% CI = 1.20-2.03) and 
moderate levels of low maternal schooling (RR 1.43; 95% CI = 1.06-1.92) had a higher mean 
OIDP extent. Male sex, higher age, skin colour, poor individual socioeconomic status and 
worse oral clinical measures were also associated with higher mean of OIDP extent 
OIDP extent. 
Conclusion: Poor school and home environmental characteristics were independently 
associated with poor OHRQoL in individuals aged between 15 and 19 years. Our findings 
suggest that the place where they study and the maternal level of education are meaningful 
aspects for their oral health. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Introduction 
Over recent years, social oral epidemiological research has adopted patient-reported outcome 
measures (PROMs), representing a shift in the assessment of oral health from a normative 
approach to a patient-centred perspective1-3. Oral health-related quality of life (OHRQoL) 
indicators are PROM measures that UHIOHFWSHRSOH¶VVDWLVIDFWLRQDQGFRPIRUWZLWKUHVSHFWWR
their oral health when performing daily activities and engaging in social activities4,5. 
Demographic and socioeconomic characteristics, dental clinical status and psychosocial 
factors have shown to be associated with OHRQoL3,6-11.  
Evidence for the role of contextual determinants in OHRQoL in adolescents is scarce. 
Low empowerment at neighbourhood level was associated with DMFT in adolescents12. High 
income inequality at the municipal level and lower access to domestic sewage where the 
adolescents resided were positively associated with untreated dental caries in adolescents13,14. 
In addition, the prevalence of dental pain in Brazilian schoolchildren was higher in areas with 
low social development15, and the distribution of periodontal disease in adolescents varied 
significantly between schools according to their annual tuitions and fees16. Although 
adolescents¶ health have been influenced by specific social environments, including bullying 
behaviour and physical violence at school, studies addressing these predictors in oral health 
research are scarce17-20.  
The WHO Conceptual Framework for Action on the Social Determinants of Health 
provides a framework to evaluate the most relevant structural and intermediate social 
determinants of health21. According to this model, structural and intermediary social 
determinants of health are hierarchically organised in three categories within the contextual 
and individual levels. Structural social determinants include social contexts and 
socioeconomic stratification which in turn engenders differential exposure to health-
damaging conditions. They operate through a set of intermediary determinants of health to 
shape health outcomes, including health-related behaviours, psychosocial and biological 
factors21. The WHO social determinants of health conceptual framework was adapted in this 
study (Fig. 1). Contextual school and home environmental indicators were second-level 
structural social determinants of health. Individual-level structural determinants included 
socioeconomic and demographic characteristics. Clinical oral measures were the intermediary 
biological predictors of OHRQoL. Individual socioeconomic factors and clinical measures 
moderate the relationship between contextual characteristics and OHRQoL. 
The aim of the present study was to test the association of contextual school and home 
environmental characteristics and individual factors with OHRQoL in a representative sample 
  
of the Brazilian population of adolescents and young adults aged between 15 and 19 years. 
The hypothesis of this study was that adolescents and young adults living in cities with poor 
school and home environmental characteristics are more likely to report poor OHRQoL. 
 
 
Materials and methods 
Individual and city-level data of the state capitals and the Federal District in Brazil were 
combined in the present cross-sectional study. Individual characteristics were obtained from 
the Brazilian Oral Health Survey (SBBrasil Project) in 2010; this evaluated the oral health of 
a representative sample of Brazilian adolescents and young adults living in urban areas of the 
country22. The survey was approved by the Brazilian National Council of Ethics in Research. 
Contextual-level school and home environmental characteristics of the state capitals and the 
Federal District were obtained from the National School-Based Health Survey in Brazil23. 
           The SBBrasil Project was an epidemiological study to characterise the oral health 
conditions of the different WHO age groups. Dental examinations were conducted according 
to the WHO guidelines for oral health surveys24. Individual demographic and socioeconomic 
characteristics data were collected in this survey22, along with self-reported oral health. The 
contributors were invited to participate and were recruited from their homes.  
The studied sample comprised adolescents and young adults aged between 15 and 19 
years from the state capitals and the Federal District in Brazil. We excluded participants from 
the interior municipalities, those younger than 15 and older than 19 years old, and those with 
missing data for any investigated variable.  
The SBBrasil Project included participants from 32 geographical domains, including 
26 state capitals, the Federal District and five domains corresponding with the interior 
municipalities from every macro-geographical region in Brazil (Central-West, North, 
Northeast, Southeast and South)25. The sampling process used a stratified multistage cluster 
sampling method and the probability-proportional-to-size technique. Further details are 
available in Appendix 1 and in a previous publication25.  
Data from individual structured interviews and oral clinical examinations were 
recorded in SDUWLFLSDQWV¶ KRPHs. Data collection was conducted by 10 fieldwork teams in 
each state capital and the Federal District. Each fieldwork team involved one dentist and one 
health care worker from the Brazilian Public Health Care System22. All examiners 
participated in a clinical calibration study before data collection in order to test inter-
  
examiner reliability using the consensus technique to estimate Kappa coefficients. The 
minimum satisfactory weighted Kappa was 0.6524. 
OHRQoL was assessed using the Brazilian version of the Oral Impacts on Daily 
Performance questionnaire (OIDP)26,27. The OIDP questionnaire contains nine items that 
evaluate the physical, social and psychological performances related to the impact of oral 
status on daily life activities in the preceding 6 months26. Respondents informed whether any 
of the following performances were affected by their oral conditions (response options: 0 = 
no; 1 = yes)µHDWLQJDQGHQMR\LQJIRRG¶µVSHDNLQJDQGSURQRXQFLQJFOHDUO\¶µFOHDQLQJWHHWK¶
µVOHHSLQJ DQG UHOD[LQJ¶ µVPLOLQJ ODXJKLQJ DQG VKRZLQJ WHHWK ZLWKRXW HPEDUUDVVPHQW¶
µPDLQWDLQLQJXVXDOHPRWLRQDOVWDWHZLWKRXWEHLQJLUULWDEOH¶µFDUU\LQJRXWPDMRUZRUNRUVRFLDO
UROH¶ µHQMR\LQJ FRQWDFW ZLWK SHRSOH¶ DQG µGRLQJ VSRUWV¶26,27. The frequency of OIDP items 
(OIDP extent) resulted in a discrete outcome measure ranging from 0 to 9, with higher values 
indicating poorer OHRQoL. The &URQEDFK¶VĮfor the OIDP was 0.78 (95%CI 0.77-0.79). 
School environment and home environment data were obtained from the National 
School-Based Health Survey in Brazil (Pesquisa Nacional de Saúde do Escolar ± PeNSE) in 
200923. The PeNSE survey assessed the risk and protective factors of health in students in the 
9th year from private and public secondary schools in the state capitals and the Federal 
District in Brazil. The questions were those used by the Youth Risk Behavior Surveillance 
System/Centers for Disease Control and Prevention28. A two-stage stratified probabilistic 
cluster sampling method was used in PeNSE survey. The schools and the 9th grade class of 
the selected schools were the primary and the secondary sampling units, respectively23. 
Additional information regarding the methodology of the PeNSE survey is available in 
Appendix 2 and in a previous document23. 
The variables related to the school environment included a lack of security at school 
and bullying at school23,28. The former assessed whether the student missed school classes in 
the last 30 days because s/he did not feel safe at school (Yes/No). The latter was based on 
how often s/he had been mocked, teased, called names or intimidated in the last 30 days by 
one of her/his schoolmates so much that s/he were hurt, annoyed, upset, offended or ashamed. 
If students reported beinJEXOOLHG³VRPHWLPHV´RU´PRVWRIWKHWLPH´WKH\ZHUHFDWHJRULVHG
as victims of bullying.  
Living with both parents and maternal level of schooling were used to assess the 
home environment23,28. Students were asked whether they currently lived with both parents 
(Yes/No). Maternal educational level was assessed through years of schooling and 
categorized as less than 9 years of schooling (incomplete primary education) or 9 years or 
  
more of schooling. Full information on the PeNSE questionnaire is available elsewhere23. 
Data from individual responses concerning school and home environment obtained in the 
PeNSE survey were aggregated for each city as contextual measures. 
All contextual measures were categorized into three groups according to tertiles of 
variables distribution (low, moderate and high) to assess whether there was a gradient in the 
association between OIDP extent and contextual variables. This approach has been used in 
previous research3,12. 
The individual variables were demographic, socioeconomic and clinical 
characteristics. Age, sex and ethnicity were considered as demographic characteristics. 
Ethnicity was assessed based on self-perception of skin colour using the following options: 
white, yellow, indigenous, brown and black. Socioeconomic characteristics were monthly 
family income, education and number of durable goods in the household. Family monthly 
income was originally registered in the Brazilian reais (R$) and then converted into the 
American dollars (US$) according to the following categories: < US$ 294, US$ 294-1465, 
and > US$1465. Education was measured according to the number of successful concluded 
years at school.  
Untreated decayed teeth, missing teeth and periodontal conditions were assessed24. 
Untreated decayed teeth and missing teeth were assessed using WKHµGHFD\HG¶DQGµPLVVLQJ¶ 
components of the DMFT index. Periodontal conditions were recorded using the Community 
Periodontal Index (CPI). Periodontal examinations were conducted using a ball end CPI 
probe to register bleeding on probing (gingivitis), dental calculus and pocket depths in each 
sextant24. The number of sextants affected by each periodontal condition was recorded and 
ranged from 0 to 6. 
All analyses were conducted using Stata 14.0 software, with sampling weights used. 
Demographic characteristics, socioeconomic data, OIDP extent and oral health measures 
were described through means and proportions with their respective 95% Confidence 
Intervals (95% CIs).  
The multilevel structure for the analysis included 3,854 adolescents and young adults 
aged 15-19 years (level 1) grouped into 27 cities (level 2). Multilevel models were used to 
estimate the variation in OIDP extent across cities (random effects) and the effects of 
contextual school and home characteristics on OIDP extent, adjusted for individual variables 
(fixed effects). The association of contextual and individual independent variables with OIDP 
extent was tested through multilevel Poisson regression using fixed effect models with 
random intercept. The results are presented as rate ratios (RR) and 95% CIs.  
  
Bivariate Poisson regression was used to test associations between OIDP extent and 
independent contextual and individual variables. Variables with P < 0.20 were considered for 
the multivariable multilevel analysis. Six statistical models were tested according to the 
proposed theoretical model (Fig 1.) as follows: Model 1 school environment variables; Model 
2, Model 1 plus home environment measures; Model 3, Model 2 plus individual demographic 
and socioeconomic variables; and Model 4, Model 3 plus clinical oral health measures. 
Variables that remained significant at 5% (P < 0.05) were retained in the analysis for 
adjustment. Variance and standard error for OIDP extent (discrete measure) across cities 
(random effects) were used to assess the variation in the outcome at the contextual level. The 
significance of the variance at city-level was obtained from Wald statistic through the ratio of 
the variance and the standard error following a Chi-square distribution. Detailed explanation 
concerning the use of multilevel analysis is available in Appendix 3. 
 
 
 
Results 
A total of 5445 adolescents and young adults aged 15-19 years were interviewed and 
examined in the SBBrasil Project (response rate = 92.5%). Of those, 4207 lived in the state 
capitals and the Federal district. Missing data on individual socioeconomic variables and 
DMFT were identified in 296 and 57 participants, respectively. Thus, the analysed sample 
comprised 3854 participants with complete data for all investigated variables.  
The prevalence of at least one oral impact on quality of life in the last six months was 
34.5% (95% CI 29.6-39.6). The three performances most commonly affected by oral 
conditions were µHDWLQJ¶; 95% CI 16.1-23.2µFOHDQLQJWHHWK¶; 95% CI 11.4-
17.2 DQG µVPLOLQJ¶ ; 95% CI 10.4-15.7). µ6WXG\LQJ¶ ; 95% CI 3.7-6.4) and 
µGRLQJVSRUW¶; 95% CI 2.4-5.0) were the least affected performances.  
Demographic and socio-economic characteristics and oral health measures of the 
participants and sex categories are summarized in Table 1. Approximately half of the study 
sample consisted of girls (53.5%) and one quarter of the respondents were 15 years old. The 
participants¶ skin colour was predominantly brown and most adolescents and young adults 
had monthly family income between US$ 294 and US$1465. The average number of years of 
schooling was 8.8. Socio-economic characteristics were similar between girls and boys. The 
mean OIDP extent was 0.9. The mean untreated decayed teeth and missing teeth were 1.6 and 
0.3, respectively. The average number of sextants with gingivitis, dental calculus and pocket 
  
depths were 1.2, 1.2 and 0.2, respectively (Table 1).  
Table 2 presents the distribution of OIDP and oral clinical measures according to 
demographic and socio-economic characteristics. Individuals with higher OIDP extent and 
poor clinical measures were older and had worse socio-economic conditions. OIDP extent 
and the severity of oral clinical measures varied across ethnic categories. Participants with 
indigenous ethnicity showed higher OIDP extent, untreated decayed teeth and missing teeth. 
The non-adjusted analysis of the relationship of contextual and individual variables 
with OIDP extent is presented in Table 3. In the unadjusted analysis, the mean of OIDP 
extent was statistically associated with contextual measures of bullying at school and 
maternal schooling (P   Adolescents and young adults aged 18 and 19 years have 
higher OIDP extent than those aged 15 years. Sex and ethnicity were associated with OIDP 
extent. The mean OIDP extent was significantly higher among low-income family 
participants, among those with lower education and worse oral clinical measures (Table 3).  
The multivariable Poisson models are presented in Table 4. In Model 1, lack of 
security at school and bullying at school variables were associated with OIDP extent. 
Contextual measure of maternal schooling was inserted in Model 2. Lack of security at 
school, bullying at school, maternal schooling and all demographic and socio-economic 
variables were associated with a higher mean OIDP extent in Model 3. In the final model 
(Model 4), adolescents and young adults living in cities with higher levels of lack of security 
at school were 33% more likely to have a higher mean of OIDP extent than those living in 
cities with lower levels (RR = 1.33; 95% CI 1.02±1.74). The mean OIDP extent was 1.56 
times higher for individuals in the cities in the moderate tertile of bullying at school (RR = 
1.56; 95% CI 1.20±2.03) than for those in the cities in the lower tertile. In addition, 
adolescents and young adults in cities in the moderate tertile of maternal schooling had a 43% 
higher mean OIDP extent (RR = 1.43; 95% CI 1.06±1.92) than those in the cities in the low 
tertile. All demographic characteristics, socio-economic conditions and clinical measures 
were associated with OIDP extent in the final model. The mean OIDP extent was 
significantly higher in older participants, females, those of indigenous, brown or black 
ethnicity, and among those from a lower-income family or with less schooling. The OIDP 
extent was higher among participants with more untreated dental caries, missing teeth and 
gingivitis. The variance of OIDP extent at city-level was statistically significant in Models 1-
4 suggesting the multi-level approach using a random intercept was relevant in the statistical 
modelling.  
 
  
Discussion  
The present findings support the hypothesis that poor contextual school and home 
environmental characteristics are related to poor OHRQoL in individuals aged between 15 
and 19 years. Our results also suggest that OHRQoL was negatively related to poor 
individual socioeconomic indicators, greater number of untreated decayed and missing teeth, 
and poor gingival status in adolescents and young adults. 
The WHO social determinants of health conceptual framework was adapted according 
to the hypothesis of the study. This approach was useful to select the independent variables 
based on a theoretical ground and for the multilevel statistical modelling. The robust sample 
size of the study and the multi-level multivariable analysis reduced the bias of the observed 
estimates and increased their precision.  
Previous studies investigated the contextual social effects in the distribution of oral 
conditions in adolescents12-14,16. However, PROMs were considered in few investigations in 
children and adults1-3,9. Only one study assessed the relationship between contextual 
characteristics and oral health-related PROM in adolescents15. Adolescents living areas with 
low HDI were more likely to report dental pain compared to those living in more affluent 
areas15. A previous research tested the association between contextual social determinants 
and OHRQoL. Adults living in cities with worse social conditions had a greater likelihood of 
a poor OHRQoL3. As far as we know, this is the first study conducted to verify the 
association between contextual-level social determinants and OHRQoL in adolescents and 
young adults. Our findings on the relationship between periodontal measures and OHRQoL 
in younger adults are in accordance with previous studies29,30. 
Our findings support previous evidence on the harmful influence of contextual 
IHDWXUHVRQDGROHVFHQWV¶RUDOKHDOWK9,12-16. However, past research on the relationship between 
contextual social characteristics and oral health in adolescents predominantly assessed the 
possible effect of broad contextual social determinants, including social development and 
income inequality, on clinical oral outcomes. The association between specific social 
contexts such as school environment and home environment on oral health-related PROM 
were not explored yet.  
The impact of inadequate school environment and home FRQGLWLRQVRQDGROHVFHQW¶V
health and wellbeing has been highlighted. Recent studies consistently reported that higher 
levels of psychological distress20, lower self-esteem and depression17 in adolescents were 
related to bullying and lack of security at school. However, no previous research investigated 
the contextual effects of school environPHQWDQGKRPHFRQGLWLRQVRQLQGLYLGXDO¶VKHDOWK  It 
  
has also been hypothesized that school environment can offer greater opportunities to 
improve physical and mental health as well as to build self-esteem and confidence of children 
and young people31.  
Possible explanations for our findings are the positive impact of school policies 
aiming to reduce bullying and violence which in turn influences health through the 
development of a health promoting environment. Children from health-promoting schools 
had significantly better OHRQoL and less oral impacts on cleaning teeth compared to 
children from control schools32,33. Health-promoting schools have been related to the 
LPSURYHPHQW RI FKLOGUHQ¶V RUDO KHDOWK 7KH SUHYDOHQFH RI GHFD\HG WHHWK and dental trauma 
was lower in health-promoting schools in Brazil compared to those without health promotion 
programmes34. Furthermore, improvements in the gingival status were observed among 
schoolchildren from health-promoting schools in Tanzania but not among those from the 
control schools33. Our findings corroborate the potential benefits of health-promoting schools 
RQDGROHVFHQW¶VRUDOKHDOWK 
School environment and home environment may also affect adolescent¶V and young 
adult¶s OHRQoL through direct and indirect psychosocial pathways. Psychosocial factors 
ZHUH FRQVLGHUHG GLUHFW SUHGLFWRUV RI DGROHVFHQW¶V 2+54R/6,7,35. The direct psychosocial 
mechanism suggests that students living in cities with high levels of school bullying and 
adolescents peer aggression may experience more psychological distress, depression and 
worse wellbeing that increases the susceptibility to oral diseases and to oral impacts 18,20,35. 
The indirect psychosocial effects may operate via low of social support and low social 
networks at school, which in turn may influence oral health through social isolation and 
contribute to the adoption of unhealthy behaviours36. The association between contextual low 
maternal schooling and poor OHRQoL is underpinned by the socioeconomic explanations in 
oral health inequalities36. High parental education has positive consequences on attitudes 
towards adolescent¶V oral health. Temporal trends analysis on adolescent¶s oral health 
behaviours related to maternal educational inequalities showed that poor oral hygiene habits, 
unhealthy diet and cigarette experimentation were inversely associated with maternal 
schooling37. 
The cross-sectional nature of the data imposes limits concerning the temporal 
relationship between the investigated predictors and OHRQoL. The inclusion of young adults 
aged 19 years in the study might resulted in information bias since some of them were not at 
school when the PeNSE survey was conducted. In addition, the WHO conceptual framework 
was not fully addressed since important structural and intermediary determinants of health. 
  
OIDP extent is considered a straightforward measure by providing a clearer picture of 
impacts. However, it can be considered a simpler measure than the total score and the OIDP 
intensity measure since it does not reflect the frequency and severity of oral impacts, 
resulting in a lower capacity to discriminate groups. Therefore, comparisons between studies 
using different OIDP measures should be cautious. There is scope for more comprehensive 
research on the relationship between social determinants and OHRQoL. Longitudinal studies 
exploring additional social determinants of health and therefore addressing the WHO social 
determinants of health framework more comprehensively have the potential to clarify the 
pathways between structural and intermediary social determinants and oral health outcomes. 
 
Conclusions 
Our findings support the hypothesis that poor school and home environmental characteristics 
were associated with worse OHRQoL among adolescents and young adults. School 
environment and home environment are important contextual social determinants of oral 
health in Brazilian adolescents and young adults. Actions towards the improvement of 
VFKRROV¶VHFXULW\DQG the implementation of anti-bullying campaigns should be components 
of health promotion strategies in the schools with a strong potential to reduce oral health 
inequalities. Social policies aiming to improve maternal education should also be considered 
to improve oral health of adolescents and young adults.  
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Table 1. Demographic, socio-economic characteristics and oral health measures of the 
participants (N = 3854) 
 
Variable Study sample Female participants Male participants 
 
% / Mean (95% CI % / Mean (95% CI % / Mean (95% CI 
Socio-demographic variables    
Age (years), %    
15 24.6 (21.5-28.0) 23.3 (19.8-27.1) 26.2 (22.1-30.6) 
16 18.2 (16.1-20.6) 16.3 (13.9-18.9) 20.6 (17.0-24.7) 
17 18.2 (16.1-20.6) 17.4 (14.9-20.2) 18.2 (16.1-20.5) 
18 18.1 (14.9-21.8) 18.9 (15.2-23.3) 17.2 (13.9-21.1) 
19 20.9 (18.7-23.2)  24.2 (21.0-27.8) 17 (14.1-20.2) 
Skin colour, %    
White 39.4 (34.9-44.0) 38.6 (34.1-43.3) 40.3 (34.4-46.5) 
Yellow 0.6 (0.4-1.0) 0.6 (0.4-1.1) 0.6 (0.3-1.1) 
Indigenous 0.6 (0.2-1.5) 0.3 (0.1-0.7) 1.0 (0.3-3.2) 
Brown  43.7 (40.1-47.4) 43.5 (38.6-48.5) 44.0 (39.2-48.9) 
Black 15.7 (11.6-20.8) 17.0 (11.9-23.6) 14.1 (10.6-18.6) 
Monthly family income (US$), %    
> 1465 13.1 (10.5-16.3) 11.4 (8.6-15.0) 15.1 (11.6-19.4) 
294-1465 72.0 (67.4-76.1) 73.3 (68.4-77.7) 70.4 (64.6-75.5) 
< 294 14.9 (12.2-18.1) 15.3 (12.4-18.7) 14.5 (11.3-18.4) 
Years of schooling, mean 8.9 (8.5-9.3) 9.1 (8.7-9.6) 8.7 (8.3-9.1) 
Number of durable goods, mean 7.2 (6.8-7.6) 7.1 (6.7-7.5) 7.4 (7.0-7.8) 
Oral health measures    
OIDP 0.9 (0.7-1.1) 1.1 (0.9-1.4) 0.7 (0.5-0.8) 
Untreated decayed teeth, mean 1.6 (1.4-1.7) 1.6 (1.4-1.8) 1.6 (1.2-1.9) 
Missing teeth, mean 0.3 (0.3-0.4) 0.4 (0.3-0.5) 0.3 (0.2-0.3) 
Gingivitis, mean  1.2 (1.0-1.5) 1.2 (1.0-1.5) 1.2 (1.0-1.5) 
Dental calculus, mean 1.2 (1.0-1.4) 1.1 (0.9-1.4) 1.2 (1.0-1.4) 
Pocket depths, mean 0.2 (0.1-0.3) 0.2 (0.1-0.3) 0.2 (0.1-0.2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table 2. Sample distribution of OIDP and oral clinical measures according to demographic 
and socio-economic characteristics (N = 3854) 
 
Variable OIDP Decayed 
teeth 
Missing 
teeth 
Gingivitis Dental 
calculus 
Pocket 
depths 
 
Mean (95% 
CI) 
Mean (95% 
CI) 
Mean (95% 
CI) 
Mean (95% 
CI) 
Mean (95% 
CI) 
Mean (95% 
CI) 
Socio-
demographic 
variables 
      
Age (years), %       
15 0.6 (0.7-1.0) 1.4 (12-1.6) 0.1 (0.1-0.2) 1.2 (0.9-1.5) 1.0 (0.8-1.3) 0.2 (0.1-0.3) 
16 0.6 (0.4-0.8) 1.3 (1.1-1.6) 0.2 (0.1-0.3) 1.3 (1.0-1.7) 1.1 (0.8-1.4) 0.1 (0.1-0.1) 
17 0.9 (0.7-1.2) 1.5 (1.3-1.8) 0.3 (0.2-0.4) 1.0 (0.8-1.3) 1.1 (0.8-1.3) 0.2 (0.1-0.3) 
18 1.0 (0.6-1.3) 1.6 (1.4-1.9) 0.4 (0.3-0.6) 1.1 (0.8-1.4) 1.2 (0.9-1.5) 0.3 (0.2-0.4) 
19 1.2 (0.9-1.6) 2.0 (1.6-2.4) 0.6 (1.4-0.8) 1.5 (1.2-1.8) 1.5 (1.2-1.8) 0.2 (0.1-0.4) 
Skin colour, %       
White 0.9 (0.7-1.1) 1.1 (1.0-1.3) 0.3 (0.2-0.3) 1.0 (0.8-1.3) 1.0 (0.8-1.2) 0.2 (0.0-0.4) 
Yellow 1.1 (0.6-1.7) 2.0 (1.0-3.1) 0.4 (0.1-0.6) 1.2 (0.5-1.9) 1.2 (0.6-1.8) 0.3 (0.1-0.6) 
Indigenous 3.2  (0.2-
6.2) 
3.4 (1.3-5.8) 0.9 (0.0-1.9) 0.9 (0.0-1.7) 0.8 (0.0-1.6) 1.3 (0.2-2.4) 
Brown  1.0 (0.8-1.2) 1.9 (1.6-2.2) 0.4 (0.3-0.5) 1.5 (1.2-1.8) 1.5 (1.2-1.7) 0.2 (0.1-0.3) 
Black 0.8 (0.4-1.2) 1.6 (1.3-2.0) 0.4 (0.2-0.6) 1.0 (0.7-1.3) 0.8 (0.6-1.0) 0.1 (0.1-0.2) 
Monthly family 
income (US$), % 
      
> 1465 0.6 (0.4-0.8) 0.8 (0.5-1.1) 0.2 (0.1-0.2) 0.9 (0.6-1.2) 0.9 (0.6-1.2) 0.1 (0.0-0.2) 
294-1465 0.9 (0.7-1.1) 1.6 (1.4-1.8) 0.4 (0.3-0.5) 1.3 (1.0-1.5) 1.2 (1.0-1.4) 0.2 (0.1-0.3) 
< 294 1.1 (0.8-1.4) 2.1 (1.7-2.4) 0.3 (0.2-0.4) 1.3 (1.0-1.6) 1.4 (1.1-1.7) 0.2 (0.1-0.3) 
Years of schooling, 
% 
      
\HDUV 0.7 (0.5-0.8) 1.3 (1.1-1.5) 0.2 (0.2-0.3) 1.0 (0.8-1.2) 1.0 (0.8-1.2) 0.2 (0.1-0.2) 
< 9 years 1.3 (1.0-1.5) 2.0 (1.7-2.5) 0.5 (0.4-0.6) 1.6 (1.3-1.9) 1.5 (1.2-1.8) 0.2 (0.2-0.3) 
Number of durable 
goods, % 
      
8-11 0.7 (0.5-1.0) 1.4 (1.1-1.7) 0.2 (0.1-0.3) 1.3 (1.0-1.6) 1.1 (0.9-1.4) 0.2 (0.1-0.3) 
0-7 1.1 (0.9-1.3) 1.7 (1.6-1.9) 0.4 (0.3-0.5) 1.2 (1.0-1.5) 1.2 (1.0-1.4) 0.2 (0.1-0.3) 
 
 
 
 
 
 
 
 
 
 
  
Table 3. Unadjusted association between contextual and individual variables and OIDP 
extent, determined using multilevel Poisson regression (N = 3854). 
 
Variable Variancea ȕ SE RRb 95%CI P 
Contextual variables       
School environment       
Lack of security at school 0.378 (0.056)c      
Moderate  -0.179 0.186 0.84 0.58-1.21 0.334 
High  0.286 0.179 1.33 0.94-1.89 0.110 
Bullying at school 0.382 (0.056)c       
Moderate 
 
0.426 0.181 1.53 1.07-2.19 0.019 
High 
 
0.274 0.188 1.31 0.91-1.90 0.147 
Home environment       
Living with both parents 0.417 (0.060)c       
Moderate  0.136 0.202 1.15 0.77-1.70 0.500 
High  0.149 0.202 1.16 0.78-1.73 0.461 
Maternal schooling < 9 years 0.380 (0.056)c      
Moderate  0.445 0.192 1.56  1.07-2.27 0.021 
High  0.063 0.176 1.07 0.75-1.51 0.719 
Individual variables       
Age       
15    1   
16  0.081 0.054 1.08 0.98-1.21 0.136 
17  0.089 0.054 1.09 0.98-1.22 0.096 
18  0.276 0.052 1.32 1.19-1.46 <0.001 
19  0.312 0.051 1.37 1.24-1.51 <0.001 
Sex       
Male     1   
Female  0.387 0.036 1.47 1.37-1.59 <0.001 
Skin colour       
White       
Yellow  0.401 0.122 1.49 1.18-1.90  0.001 
Indigenous  0.433 0.150 1.54 1.15-2.07 0.004 
Brown  0.315 0.041 1.37 1.26-1.49 <0.001 
Black  0.364 0.059 1.44 1.28-1.61 <0.001 
Monthly family income (US$)       
> 1465       
294-1465  0.538 0.064 1.71 1.51-1.94 <0.001 
< 294  0.793 0.075 2.21 1.91-2.56 <0.001 
Education  -0.104 0.007 0.90 0.89-0.91 <0.001 
Untreated decayed teeth  0.126 0.005 1.13 1.12-1.14 <0.001 
Missing teeth  0.116 0.007 1.12 1.11-1.14 <0.001 
Gingivitis  0.126 0.009 1.13 1.12-1.15 <0.001 
Dental calculus  0.115 0.009 1.12 1.10-1.14 <0.001 
Pocket depths  0.134 0.016 1.14 1.11-1.18 <0.001 
 
a
 Variance at the city level (standard error) was obtained through random effects 
b
 RR rate ratio 
c
 3 
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